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(54) NITROGEN MONOXIDE SYNTHETASE INHIBITOR 

(57)Abstract: 

PURPOSE: To provide a carbon monoxide synthetase 
inhibitor useful for therapy and prevention of shock, 
hypotension, chronic articular rheumatism, ulcerative colitis, 
ischemic encephalopathy, tumor, insulin dependent diabetes 
mellitus, etc. 

CONSTITUTION: This carbon monoxide synthetase inhibitor 
contains a compound of formula I {R1 is H or an alkyl; R2 is 
ACOR3 [A is an alkylene which may be substituted; R3 is 
OR4, NHR5 (R4 and R5 are each R1, etc.)], (CH2)mGR8 [(m) 
is 0 to 4; E is phenylene which may be substituted; G is O, 
S, (CH2)nR10 (n) is 0 to 4; R10 is COO, S02, NH, etc.], 
formula II, etc.], formula III [L is an alkylene, an alkylene-S, 
etc.; R17 is formula IV, formula V (R18 is R1)], MR19 (M is a 
single bond, an alkylene, N=CH, NHS02, etc.; R19 is an alkyl 
which may be substituted, formula TV, etc.), formula VI [Q is 
an alkylene or phenylene; T is COO, COS, etc.; R24 is (CH2) 
tCOOR25 or S02NR26R27 [(t) is 0 to 4; R25 to R27 are 
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each R1)]} or a compound of formula VII as the active component. 
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S n**»Wf fc^HittKTO 2 o©-MSr^3 ft 

[0 063] 
Ub4 8] 

Z" NR^R 31 z- NR 30 * 31 



*>«fct7 



R^HN 
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H3U*>, assu^x wbm*>. 
«ww*>. mm-<*y, %mj*y. wzm 

[0 064] 

i*98mt&to<m&.im] -ms ( i ) -c^sfts* 

#M(J{b£»tt. «MK64-83059^l«IIB». tfB)¥2-765 
■§93*B«. <WB¥«0487499§iNH*. ^&BS49-2107 # 
SIM. ^ffg49-24917#BjM». #^Bg 50-4038 ^ 
^MBS 54-7024lWB« £ ItitWWB 55-115865 

ft 6 ©IBfKcSHK 0 7c^S 2 7c tt-*©fl&©&fcj©^&K 

[0 065] W*.B. 50 
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[ft4 9 3 



NH 2 O4N 
HN^N— NHSO z — 



■C^ 3ft *ft£«©»ii#Sfct. !|$|3HS64-83059^BJffl 

#(cfeig§ftrt,^ 0 

[0 06 6] *7c, 
[fb5 0] 

NH 2 
HN^N-N 

T?*3ft*jb^»©«JS*S«. ^¥2-765 ^HJJBH 
KIH«3ft-Ct^„ 

[0 06 7 ] gfc, 

[fb5 1 ] 




[fb5 2] 
NH 2 



HN 



OH 



■Cm3ft4<fc^»©«jfi*ffiB. #H¥3-204874^ffl 

«Cia*8i*ft"C^£. 

[0 06 8] *fc. 

[fb5 3] 

NH 2 

V ' ^"COOH 



HN N 
H 



COS 



■Cffi 3ft4<b^»©ll«*ffi». ^BS49-24917#B^ffl 

WcfetBSftT^*. 

[0 06 9 ] -MS (II) r^3fts*»Wk^ 
(a) -MS (III ) 
[fb54] 



R^N^NR^R 1 



(in) 



(S*. ±z(Dnmmmtmosmi:mht. ) 

3ft3fb-&ft£. -MS (iv) 
[<b5 5]X-R 3ia (IV) 
(S*> XB^P^M^SrftbU 
[0 07 0] R 3 " B, (1) C1-1207JW 



(22) 



10 0 8 



41 

[0 07 1 ] (2)^1. -COOR i!l l(l*, 
to ) . XJl/tfS, -NR 34 " R 3 " » (S<f, R 34 " 

*jj:o'R 3S ' tezti^m&bx, *^n^*^«c i 
-4©r;u+;i/**SW„ ) s- (ci-4 

©7;u*;uS) #>6SBn&ai ffl-cg&SJ-i-ct^c 
1-1 2©7;l'*Jl'S. £/c« 
[0072] (3) -U' - (R 36 « ) ,.S (£*> U 
" it^-^tMtC 1 -4©7^*U>g£Hfc>U v 
afiltfcBZ^bl/, R 3 " «, (i) C4-7©*> 
5m7;i/*;i/3 
Ut5 6] 
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(ii) 

_jr> 



a 37a 



*~4©7;U*;l/»£i|:bT, ) , -OR 1 " *<S#, 
R 44 * fi?k*MT, 0 1-4 07^*^8*^0 1- 
4©7;l>*JU*7Jl/;K-;l/S£f|fr1\ ) . -SR 4i ' £ 
<Sf>. R 4S " tt*JRIR^ Cl-4©7Wl*/t 
ttc i~4©7^*;b*;u*^;uS*^-r 0 ) . 
y>J^#g&LTl>£7x^;Ua£/dJC 1~4©7 

*», $)SUiJAny>^, -hog, -COOR 461 
g (*t>, R 4 " (^K^M^S^BC 1~4®7M^ 
10 m%mt>?. ) . -OR 47 ' S R 47 ' B*JRM 

Cl-4©7n>*;lg£/cBCl-4©7;l'*JV# 
;W^;US^t>-ro ) . -SR"' 1 (gtf. R 4,a 

isfrmm*. ci-4©rwi*fc»c i-4©7 

L,Tl>-5:7 x-./I/gfciO'C 1 -4©74'*;l<g#>6iS 
JRfltff- 1 ffl*J«fc WltJtM^ 1 ffl*£?tr* 4 -7 M©^ 



(g*. R 371 ^ay>JRT-, ihnl, 

-COOR"' g (g*. R 40 ' BttJRIR* *fcttC 1 
-4©7;u*;ig£Slfc>To ) . -OR 411 £ (£4>. 
R 411 fcfcfcJRJI^ C l~4©T;l'*;Ht*fct4C 1 - 
4©7^*;U*;U^;US*a*J-r. ). -SR 42 ' g 20 T. ) T?^3ftSfb£1^<t£M)££tf-5#>. 

(gtp. R 4 ' ° BtKJRJI^. C l -4©7;u*;ug3;fc [0 07 3] 
»c i~4©7^*;u#;u*}e.;i'££Slfe-f. ) . Cffcs 8 ] 

7>m*&miLx^z>7 x~>m£td<zc i-4©7 

)l*J\,m$:3kt>?. ) , (iii) 
Ht5 7] 

o 



(b) -*t£ (III ) 



R 29 HN| A nr30r 31 



(g*. R 38 ° 
-COOR 43 " 



g (g*, R 43 " li*3RJ!S^*/t»C 1 * 
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<a*. ^©la^iiiwiaiEii;*****)^. ) 
3ft*{fc£&£. -«a (v) 

[ffc59] X-V -X (V) 

Xtt^oy>JR^*«t>l/. V 1 BC1-8© 
7;u*u>g£fcii 
[ffc6 0] 



ZmtlL. R 49a tt**JS?-SfcttC 1-4©7JV*;I/ 
g£itb"f. ) . Apy>i^^L/ti^7i-;V 
S*fcttCl-4©7Jl'*Jl'g*^feU waBli/c 

[0 07 4] (c) HKS (III ) 

[fte i ] 

0 (ni) 

R^HN-^NH^R 3 ' 

(SW. ^©SB^ttfiJtBiigcgttJfeStJ-r. ) 

[0 07 5] ( d ) -$5£ (VI) 

[{L62 ] R 30 R 31 N-C = N (VI) 

(^cf 1 . ±r©E#»«neii5ii;!»****>^. ) 

StiSffc^iWi. (vil ) 



[ft:6 3 ] Y- S-R 3 " (VII ) 

*©tt©ffi^ttifffi£Hi;£!flc*&b-r. ) -CTKSftS 

40 [ 0 0 7 6 ] ( e ) -«5S (VIII) 

Ht64] R 30 -NH- (CH, ) , -X (VII 
I) 

xtt2~3©SSK*SlfeU *©ffe©e#tti! 

(IX) 

Cft6 5] 

s 

HjN^NHR 29 (IX) 
50 (S*. R^Bmrteiracm^SbTo ) VmZtiZ 



(23) 

43 

So 

[ 0 0 7 7 ] E(£ < a ) J:CM b ) B&fclT* 0 , 0<J 

if. 2 5°C~5 O'C-CSJ&S-SSCitC^fcOff&frft 
So SIS ( c ) B&*D"C* 0 . £.*.«. tam#4T-C)i 
BMMc***. 0 'C~ 2 5 ttS C iK J: D fir 

&t>ns. sis (d) B&*trc*o, m«\ was* 

(7-feh~h'J;V, i?>f***A7S F«S) #, 2 5 
o C~5 0°C-CSlS$ti-SCitCj:i3tf^t)nS. Jg|£ 10 

(e) B&fcrt'&O. *«SR*. 2 5'C~1 5 

0 •c-esjc 3 * S C i K J: 0 tf tttoh So 

[0 07 8] *|fiW«:*W4ffllfe ! »lt*JJ:Cf#«ai»-€- 

£#-c£s. wa.«. -aasc (in ) rm3ti*{t^ft 

C^ft^W (4 2) - (4 9) tt-r-CKTfjJRStl-Cl** 
{fc£Ure*<&. 
[0 07 9] 

[*»Wft#»<W»*] < I ) (ii) Tth 20 

zm?z>, fifot, -«s ( i ) fc«fco* (id rssn 
■&*&9Ht£«. . *>- <fc v-eti 6©*»ita*s «* cffitttin 

MiMg&jfc. xFWttli 
y*ttJft«*S (DIC). StiLttEiWS. KM® 

-*>v>r tiKajfius. ^ttajfius. #ft 

APS, -iyy^xy^^m^ V7>J7, AIDS, fiSc 
$ttftl*# • A®, fl*l^3W{b9©l&«*iJ:Cf/*fc 

( I ) fccfcO' (II) T^Sti4*l6i«{fc^«J©*tt«» 
#*lcffii.»i©"t:*'). E*iL-c««"r*!t»«:+^ 40 
££"C*S S. 

[0 08 0] 

[Eia D D ^©jiffl] -hs ( i ) te«fcc? (11) r^sn 

*> 3 (DIC), ttfiLttjBPHF. 50 



tfBfl¥8 -4 10 0 8 
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-+>v>a titter, ^ttsjfliji. mm. wet 

1*31*. ^>7;l/X>if^3E, ?7'J7, AIDS, ft 

[0081] *^{c^*ns#wa^fcJ:^©* 
»tt©**jjB©a«"cffli,>4«:«. am. 

b. ft*, ffitt. fcmm. ^fflu#ra 

ct 0 H&S#. fflfltiiSA-A*fc ») . liKlmg 

~iooom g omm-c . 1 a 1 @#> 6»H«na^ § ti s 

S/tBllHlCCI 0 0yg~l OOmgOUlt, 1 

b i ®fre>$m#mn&% i < imwtmtdm 

a * ©^ff r^to^ s ©-c . ±iajg#»=t 0 ^ i 
+#&«£fc*5u t/dSH^jBATa^-rsifisi© 

*Sli^feS>So *«Wt^»*«4r*«.KB. MP 
S^©fcJ6©@ftffl)S^. M*ffl^fcii>^©ffe©ffl 

ft%, #ap»^©fca6©ffi»m. mmt l 
[0082] MPia^©/c*©@ftfflft^(cB. fesw. 

J; 5 ^SftfflfS^cfc^T B. x> t o*fcB*<ifeLh© 
iSttWK**. dJ>a<ifeOi-3©^ffilta*«Si| (ft 
if, ?>ih-JK yF^©, tFaf^Dt^ 

UK>. ^^^^KT^5;UKv^^^A^) iS^ 
l/Tffl(^6nSo 

[0 08 3] cn6©«DSftB. Wot, ^Fffitt 

tt*ww«jW)aaDiii. WittfaifiBW ur r 

• «f»»8WW (r;u*"^>, ^^5>M. 
^SSftSB (t hli7;^5>, 
§MLtt>tiJ:^. Jt»iJ*fcBAS!ltt. 
sSWfCfc 0 fcBH^tt^K ( a«. -tr 5 ? > . 

t Fn^^7'ah*;l/-fejUn-x, t Kn^ i^^'n h'JU^ 
f-;Hz;Ua-X7^ix- m) <ov -<)IAVWS.VC^ 

[0 084] SP!ft4©yt*©}RftfflfiS!»i L/-CB. 8 

*nSo c©«fc5tt«flBtaj®aK*»t."CB. 

*ns, ctietDfiJAMB. ^rgttac*WWW.c. s 
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02868691 PI03O95355 #«H*B»BE«{©*ffi*ffl(r> 
[0 085] #NIPft^fc&©i£a«l£ l/Tii, MB 10 

©*tesfc»#*tt©ig^j. &ism#££ti 

©rS1*ftK#4>&< i & 1 B©*iStt&*tt©#*S« 

MS*) *> &a&orm»6*ra>s. c tie ©aw 

S9W, 3 6(CBMIM. SiHSK JUWJ. #tWW. SSffc 
(t;p+"->< sou£s>r t^^'7^>k, =j<yt* 20 

c». ctie«> mn, A^f'jT^^^^-f^ 

l> S 4$. »Bfflf©E&& fcttJR»«c J: o TfcMfbt* ft 
afcttCfte©#HI£t,fcSL »ISft«WSE©*a 
K«fc 9II&*lR&»£ U <SJfMimc&®*a7d#SI§© 
a»JB*««* to*, r Dm 3 ti h . 

[0 08 6] 
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CJWSW3 «T(c. **m*tfT*l^*<t 
KMHT***. cti6{i*»fi©l8ffl%lMIRr4*>©'C 

[0 087] ggj&ft 1 : #«*£N0 S©E«f?ffl (in 
vitro) 

50mM He p e s (N-2 - t Fa + i/x^jUf-N. 
5J»-N' - 2 -x£>*Jl/*>®) (pH7.8). 
ImM DTT h-Jl/) . ImM Ca 

Cl ; , ImM NAD PH (jEtcM^ 3 KT 
^b^-^ F y >K) - 0.1 mM Biopterin 

(t*^7"f-y>) , iomM fad (77K>7fi 

>y**U:t*F) £3t??§i£ (70 m 1 ) (C v L- 

[U-^CJ tjM^Xo.osmC i ) ( 1 1 ) , v 
v F ( 1 0 m 1 ) fcJietffc^ft ( 1 0 w 

1 ) *fln*.. *t? 1 0 0 u 1 1 ig$£ 3 7 °cri 

OM-Z^j^-Va^L, Dowex 5 0WX (Na+ fo 
rm, vol.2 5 0 u 1 ) K7 77^fc„ lOOmM H 
epes (50 0 n 1 ; pH5.4 ) fe«fcCH OmM E 
DTA (i?U>i?75>0») £Dowex 5 0WXJC 

-^3>#9>*-tno^SISk:<J:- 5 "!:l- [u- 
1 4 C ] 7>V*F- >*> e£» 3 ti 4 L - > Y >l V >©£iz£ 
KMF**fflSEU N 0£MR©ffi#«14 £ b/c 

[0 08 8] 
[«14] 
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[0 09 0] mi4te£Vtkl 5 <fc<3. *&Wlt£$m 

#sn»£N o s icfttt zvmimzm? a ctwas 

ftfc 30 
[0 0 9 1 ] Wm2 : B*aNOS©fflWfl:flj 
^yz&%(D-?>7ay y~V>mMffiV$>%WI264.7 ( 1 
06/ml)£35mm dish (cHEU 
^>$-7iO>r (IFNt) (5 OU/ml ) i'J 
#5 F (LPS) ( 1 0 On gr/m 1 ) 

WfHUc. Jg*f£ ( 1 0 0 U 1 ) CCGriessKm (1 L - N MM A 

OOdl) *flD*.T . 5 4 0 n mr©»#lt«D3WfcCC J: [0 09 3] 

•3. S»§nfcNO, <DS£S'JSU NO^«DW©ffl [*17 3 



[0092] 
[«1 6] 



1 Itcmt. 



it & «9 


I C 5Q («M) 


L - N MM A 
1 9 


5 2 
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(31) 1#M¥8-4 1008 

59 60 

* coio3] wmntm i : mmmm 



42 ^^S^S V NH 2 -HBr 

OAc fl H 



OOmg fiWStt«a»*««f *JEfl l 0 0 fli£f#?c 0 



NH 

43 HzN-^S^^^SOaH 



NH 

44 H 2 N A S-S Y NH 2 >2HC| M 

NH 

NH ^ NH 2 



45 A S' « 2HCI 



I f T 



NH 

46 S-CH 3 
NH 

47 ^N A S-CH 3 20 

H 

N + H^ 

48 ^[spS-CHa 



NH 

N^S-CHg 



• 4 - (4- (2- (6 - b 5, 7, 8-f-h5^^;b^D-?> 

) 7x-ju^t-^> lOg 

•KUBRyya-^U^U^A (JWWW) 200mg 

• *:r7';>$v;/*^A (jSjfSiJ) lOOmg 

•ftttft-fejua-a 9.7 g 

[0104] UMH^ 2 : KfflGDHjft XOOmg OjgfUa^S^fr Zlzffl 1 0 0 <@£f#fc, 

•S, S' -(1, 2 - (4, 5-^f^7s-U» (1, 2 -x£> 
j^JiO y^y^^^UT lOg 

• «i«yy3-/m**j/'j»A (wo 2oomg 

• xrry>ivn^A <?s?#si|) 1 o omg 

•$t*SIHz.>un-* 9.7 g 
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